During recent screening of novel bacteria from a junction between the ocean and a freshwater lake on the East Sea of South Korea, many novel bacterial taxa have been isolated and characterized taxonomically. One of these bacterial strains, designated HJR-2 T , is described in this study. Comparative 16S rRNA gene sequence analysis indicated that the novel strain is phylogenetically most closely affiliated to the members of the genera Vasilyevaea and Devosia of the class Alphaproteobacteria. The genus Vasilyevaea, which was proposed by Yee et al. (2010) , currently comprises two recognized species, Vasilyevaea enhydra and Vasilyevaea mishustinii. The genus Devosia was proposed by Nakagawa et al. (1996) and currently comprises 17 species with validly published names (Parte, 2014) . Members of the genus Vasilyevaea have been isolated from freshwater and soil (Staley, 1968; Vasil'eva et al., 1991) and members of the genus Devosia have been isolated from a variety of environments, including soil, root nodule, hexachlorocyclohexan dump site, deep-sea sediment and beach sediment (Du et al., 2015) . The aim of the present study was to determine the exact taxonomic position of strain HJR-2 T by using a polyphasic characterization that included the determination of chemotaxonomic and other phenotypic properties, a detailed phylogenetic investigation based on 16S rRNA gene sequences and DNA-DNA hybridization.
A water sample was collected from the junction between the ocean and a freshwater lake at Hwajinpo on the East Sea, South Korea, and used as the source for the isolation of bacterial strains. Strain HJR-2 T was isolated by the standard dilution plating technique at 25 C on marine agar 2216 (MA; BD Difco) and cultivated routinely at 30 C on modified tryptic soy agar (TSA; BD Difco) supplemented with 1 % (v/v) vitamin solution (Staley, 1968) and 2 % (v/v) Hutner's mineral salts (Cohen-Bazire et al., 1957) . V. enhydra JCM 21106 T , V. mishustinii KCTC 23582 T and Devosia riboflavina DSM 7230 T were used as reference strains for isoprenoid quinone, fatty acid and polar lipid analyses, other phenotypic characterization and DNA-DNA hybridization. Cell morphology, the Gram reaction, pH range for growth and anaerobic growth were determined as described by Park et al. (2014) using modified TSA. Growth at 4, 10, 15, 20, 25, 30, 35, 37 and 40 C was measured on modified TSA to determine the optimal temperature and temperature range for growth. Growth at various concentrations of NaCl (0-5.0 %, w/v, at increments of 0.5 %) was investigated by supplementing appropriate concentrations of NaCl in modified tryptic soy broth (TSB) prepared according to the formula of the BD Difco medium except that NaCl was excluded. Catalase and oxidase activities were determined as described by L anyí (1987) . Hydrolysis of aesculin, casein, starch, hypoxanthine, Tween 80, L-tyrosine and xanthine was investigated on modified TSA using the substrate concentrations described by Barrow & Feltham (1993) . Nitrate reduction was investigated as described previously (L anyí, 1987) using modified TSB. Utilization of various substrates for growth was investigated as described by K€ ampfer et al. (1991) . Susceptibility to antibiotics was tested on modified TSA plates using antibiotic discs (Advantec) containing the following (µg per disc unless otherwise stated): ampicillin (10), carbenicillin (100), cephalothin (30), chloramphenicol (100), gentamicin (30), kanamycin (30), lincomycin (15), neomycin (30), novobiocin (5), oleandomycin (15), penicillin G (20 IU), polymyxin B (100 IU), streptomycin (50) and tetracycline (30). Enzyme activities and other physiological and biochemical properties were tested by using the API ZYM and API 20NE systems (bioM erieux); enzyme activities by the API ZYM system were determined after incubation for 8 h at 30 C and other physiological and biochemical properties by the API 20NE system were determined after incubation for 5 days at 30 C.
Cell mass of strain HJR-2 T for DNA extraction and the analyses of isoprenoid quinones and polar lipids was obtained from cultures grown for 2 days in modified TSB at 30 C, and cell mass of V. enhydra JCM 21106
T and D. riboflavina DSM 7230 T for DNA extraction and polar lipid analysis was obtained under the same culture conditions. Chromosomal DNA was extracted and purified as described previously (Yoon et al., 1996) , with the exception that RNase T1 was used in combination with RNase A to minimize contamination with RNA. The 16S rRNA gene was amplified by PCR as described previously (Yoon et al., 1998) using two universal primers, 9F (5¢-AGTTTGATCCTGGCTCAG-3¢) and 1512R (5¢-ACGGTTACCTTGTTACGACTT-3¢). Sequencing of the amplified 16S rRNA gene and phylogenetic analysis were performed as described by Yoon et al. (2003) . DNA-DNA hybridization was performed fluorometrically by the method of Ezaki et al. (1989) using photobiotin-labelled DNA probes and microdilution wells. Hybridization was performed with five replications for each sample. The highest and lowest values obtained for each sample were excluded and the mean of the remaining three values was quoted as DNA-DNA relatedness value. The DNA of strain HJR-2 T was used as labelled DNA probe.
Isoprenoid quinones were extracted according to the method of Komagata & Suzuki (1987) and analysed using reversed-phase HPLC and a YMC ODS-A (250Â4.6 mm) column. The isoprenoid quinones were eluted by a mixture of methanol/isopropanol (2 : 1, v/v) using a flow rate of 1 ml min À1 at room temperature and detected by UV absorbance at 275 nm. For cellular fatty acid analysis, cell mass of strain HJR-2 T was harvested from modified TSA plates after cultivation for 3, 5 and 7 days at 30 C, and cell mass of V. enhydra JCM 21106 T , V. mishustinii KCTC 23582 T and D. riboflavina DSM 7230
T was harvested from modified TSA plates after cultivation for 5 days at 30 C. Fatty acids were saponified, methylated and extracted using the standard MIDI protocol (Sherlock Microbial Identification System, version 6.2B). The fatty acids were analysed by GC (Hewlett Packard 6890) and identified using the TSBA6 database of the Microbial Identification System (Sasser, 1990) . Polar lipids were extracted according to the procedures described by Minnikin et al. (1984) , and separated by two-dimensional TLC using chloroform/methanol/water (65 : 25 : 3.8, by vol.) for the first dimension and chloroform/methanol/ acetic acid/water (40 : 7.5 : 6 : 1.8, by vol.) for the second dimension as described by Embley & Wait (1994) . Individual polar lipids were identified by spraying the plates with 10 % ethanolic molybdophosphoric acid and a-naphthol reagents (Minnikin et al., 1984) and with the ninhydrin spray, molybdenum blue spray and Dragendorff's reagents (Sigma). The DNA G+C content was determined by the method of Tamaoka & Komagata (1984) with the modification that DNA was hydrolysed and the resultant nucleotides were analysed by reversed-phase HPLC and a YMC ODS-A (250Â4.6 mm) column. The nucleotides were eluted by a mixture of 0.55 M NH 4 H 2 PO 4 (pH 4.0) and acetonitrile (40 : 1, v/v), using a flow rate of 1 ml min À1 at room temperature and detected by UV absorbance at 270 nm.
Morphological, cultural, physiological and biochemical characteristics of strain HJR-2 T are given in the species description and in Table 1 or Fig. S1 (available in the online Supplementary Material). The almost-complete 16S rRNA gene sequence of strain HJR-2 T comprising 1450 nt, representing approximately 95 % of the Escherichia coli 16S rRNA gene sequence, was determined in this study. In the neighbour-joining phylogenetic tree based on 16S rRNA gene sequences, strain HJR-2 T joined the cluster comprising the type strains of V. enhydra and V. mishustinii with a bootstrap resampling value of 75.7 % (Fig. 1) The predominant isoprenoid quinone detected in strain HJR-2 T was ubiquinone-10 (Q-10), which is compatible with the genus Devosia (Nakagawa et al., 1996; Yoon et al., 2007; Zhang et al., 2012) ; a significant amount of Q-8 (approximately 12 %) was also present. The type strains of V. enhydra and V. mishustinii were analysed and shown to contain Q-10 as the predominant ubiquinone and a significant amount of Q-8 at peak area ratios of approximately 16 and 11 %, respectively. The cellular fatty acid profiles of strain HJR-2 T and the type strains of V. enhydra, V. mishustinii and D. riboflavina are compared in Table 2 . The fatty acid profiles of strain HJR-2 T from the three different growth phases were found to be similar, although the proportion of C 18 : 0 increased with age of the culture and the proportion of C 18 : 1 !7c decreased ( Table 2 ). The major fatty acids (>10 % of the total fatty acids in three growth phases) detected in strain HJR-2 T were C 18 : 1 !7c, 11-methyl C 18 : 1 !7c and C 16 : 0 . The fatty acid profile of strain HJR-2 T was similar to those of the type strains of V. enhydra, V. mishustinii and D. riboflavina, although there were differences in the proportions of some fatty acids, particularly C 18 : 1 !7c and iso-C 17 : 0 (Table 2 ). The fatty acid profiles of the type strains of V. enhydra and V. mishustinii were found to be very similar to that of the type strain of D. riboflavina in Gentamicin
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that C 18 : 1 !7c, 11-methyl C 18 : 1 !7c and C 16 : 0 are major fatty acids ( Table 2 ). The major polar lipids detected in strain HJR-2 T were phosphatidylglycerol and two unidentified glycolipids; minor amounts of diphosphatidylglycerol and two unidentified lipids were also present (Fig. S4) . The polar lipid profiles of strain HJR-2 T and the type strains of V. enhydra, V. mishustinii and D. riboflavina were similar, having phosphatidylglycerol and two unidentified glycolipids as major components and having diphosphatidylglycerol as a minor component, although they were distinguishable by the presence or absence of one unidentified lipid (L4) as a major component and minor amounts of unknown polar lipids (Fig. S4) . The DNA G+C content of strain HJR-2 T was 66.0 mol%, a value similar to those of Vasilyevaea species and in the range reported for Devosia species (Table 1; Bautista et al., 2010; Zhang et al., 2012) .
Based on the phylogenetic data and fatty acid and polar lipid data, it is reasonable to suggest that the genera Devosia and Vasilyevaea should be integrated into a single genus, Devosia, according to Rule 42 of the International Code of Nomenclature of Bacteria in which the oldest legitimate genus name has priority (Lapage et al., 1992) . The genus Vasilyevaea was shown to be phylogenetically closely related to the genus Devosia in the study of Yee et al. (2010) . However, it is likely that the genus Vasilyevaea was not described based on sufficiently differential phenotypic, particularly chemotaxonomic, properties between it and the genus Devosia (Yee et al., 2010) . Accordingly, in this study, it is proposed that V. enhydra and V. mishustinii be reclassified as members of the genus Devosia.
From the results obtained from the phylogenetic and chemotaxonomic analyses, it is reasonable to assign strain HJR-2 T to the genus Devosia. Strain HJR-2 T exhibited DNA-DNA relatedness values of 17 and 11 % to V. enhydra JCM 21106
T and V. mishustinii KCTC 23582 T , respectively. Strain HJR-2 T was distinguished from the type strains of
0.01
Devosia glacialis Cr4-44 T (HM474794)
Devosia psychrophila Cr7-05 T (GU441678)
Devosia submarina KMM 9415 T (AB712348)
Devosia epidermidihirudinis E84 T (KC254735)
Devosia limi LMG 22951 T (AJ786801)
Devosia chinhatensis IPL18 T (EF433462)
Devosia crocina IPL20 T (EF433461)
Devosia soli GH2-10 T (DQ303125)
Devosia riboflavina DSM 7230 T (AJ549086)
Devosia subaequoris HST3-14 T (AM293857)
Devosia yakushimensis Yak96B T (AB361068)
Devosia neptuniae J1 T (AF469072)
Vasilyevaea enhydra 9b T (GQ221761)
Vasilyevaea mishustinii 17 T (FJ560749)
Devosia confluentis HJR-2 T (KU507536)
Devosia humi THG-MM1 T (KM598259)
Devosia insulae DS-56 T (EF012357)
Devosia albogilva IPL15 T (EF433460)
Devosia geojensis BD-c194 T (EF575560)
Devosia pacifica NH131 T (KF111722)
Youhaiella tibetensis F4 T (KF740588)
Paradevosia shaoguanensis J5-3 T (KC222641)
Pelagibacterium luteolum 1_C16_27 T (EF540455)
Pelagibacterium halotolerans B2 T (EU709017)
Maritalea myrionectae CL-SK30 T (EF988631)
Maritalea porphyrae LCM-3 T (AB583774)
Cucumibacter marinus V. enhydra, V. mishustinii and D. riboflavina by differences in several phenotypic characteristics, including colony colour, utilization of some substrates, susceptibility to some antibiotics and activity of some enzymes (Table 1 ). These differences, in combination with the phylogenetic and genetic distinctiveness of strain HJR-2 T , suggest that the novel strain can be separated from other species of the genus Devosia (Wayne et al., 1987; Stackebrandt & Goebel, 1994) . On the basis of the phenotypic, chemotaxonomic, phylogenetic and genetic data, strain HJR-2 T is considered to represent a novel species of the genus Devosia, for which the name Devosia confluentis sp. nov. is proposed.
Description of Devosia confluentis sp. nov.
Devosia confluentis (con.flu.en¢tis. L. fem. gen. n. confluentis of a meeting place of waters).
Cells are Gram-stain-negative, non-flagellated and coccoid, ovoid or rod-shaped, approximately 0.2-1.0 µm in width and 0.2-3.0 µm in length. Cells produce prosthecae and reproduced by budding. Colonies on modified TSA are circular, slightly convex, smooth, glistening, strong orangeyellow in colour and 0.5-1.0 mm in diameter after incubation for 7 days at 30 C. Optimal temperature for growth is 30 C; growth occurs at 4 and 35 C, but not at 37 C. Optimal pH for growth is 7.0-8.0; growth occurs at pH 5.5, but not at pH 5.0. Growth occurs with 0-3.0 % (w/v) NaCl (optimum, 0-1.5 %). Growth does not occur under anaerobic conditions on modified TSA. Nitrate is not reduced. Catalase-and oxidase-positive. Aesculin and hypoxanthine are hydrolysed, but casein, starch, Tween 80, L-tyrosine and xanthine are not. Cellobiose and D-glucose are weakly utilized as carbon and energy sources, but L-arabinose, D-fructose, D-galactose, maltose, D-mannose, sucrose, trehalose, D-xylose, acetate, benzoate, citrate, formate, L-malate, pyruvate, succinate, salicin and L-glutamate are not. In assays with the API 20NE system, positive for activity of arginine dihydrolase and urease and hydrolysis of 4-nitrophenyl-b-D-galactopyranoside, but negative for indole production, acid production from D-glucose and gelatin hydrolysis. In assays with the API ZYM system, activity of esterase (C4), esterase lipase (C8), leucine arylamidase, b-galactosidase, a-glucosidase, b-glucosidase and N-acetylb-glucosaminidase is present, but activity of alkaline phosphatase, lipase (C14), valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase, a-galactosidase, b-glucuronidase, a-mannosidase and a-fucosidase is absent. Susceptible to ampicillin, carbenicillin, cephalotin, chloramphenicol, gentamicin, kanamycin, neomycin, novobiocin, oleandomycin, penicillin G, polymyxin B and tetracycline, but not to lincomycin or streptomycin. The predominant ubiquinone is Q-10. The major fatty acids (>10 % of the total fatty acids) are C 18 : 1 !7c, 11-methyl C 18 : 1 !7c and C 16 : 0 . The major polar lipids are phosphatidylglycerol and two unidentified glycolipids. 
